Rat hepatic glutaminase: purification and immunochemical characterization.
A method for the purification of phosphate-activated glutaminase from the liver of streptozotocin-diabetic rats is described. The procedure involves solubilization of glutaminase activity from isolated mitochondria by sonication, followed by ammonium sulfate precipitation, polyethylene glycol precipitation, and sequential chromatography on DEAE, hydroxylapatite, and zinc-chelated resins. The enzyme was purified 600-fold to a specific activity of 31-57 U/mg protein. The purified enzyme has an apparent subunit molecular mass of 58,000-Da and is greater than 80% pure by scanning densitometry of sodium dodecyl sulfate-polyacrylamide gels. The purified enzyme has an apparent Km for glutamine of 17 mM and a pH optimum between 7.8 and 8.2. The physical and kinetic properties of this enzyme are similar to those of the enzyme from normal rat liver. Polyclonal antibodies raised against the enzyme specifically inhibit hepatic glutaminase activity and react primarily with a 58,000-Da peptide in liver fractions on immunoblots. These antibodies were used in equivalence point titrations and immunoblots to provide evidence for increased concentration of glutaminase protein in the liver of diabetic rats with no change in specific activity of the enzyme. In addition, the antibodies cross-react, at low affinity, with kidney-type glutaminases. On immunoblots, the antibodies did not react with fetal liver, mammary gland, or lung. Antibodies to rat hepatic glutaminase should prove useful as tools to study the long-term regulation of the enzyme.